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Abstract 



A process for improving the impact resistance of a coated plastic substrate, particularly those polymers 
having a high refractive index, comprising applying an aqueous polyurethane dispersion as a Pnmer 
layer to at llast one surface of the plastic substrate, at least partially curing the aqueous Polyurethane 
Sspersion by air drying at ambient temperature, applying a coating composition over the PJ^Vy^^f^^^^^^ 
primer layer, and curing the coating composition to form an abrasion resistant hard coat. Prejerably. the 
aqueous polyurethane dispersion is air dried at ambient temperature for less than one hour before 
application of the abrasion resistant coating composition. The process provides an impact enhancing, 
abrasion resistant coating system having strong interfacial adhesion that is preferably transparent for 
application onto preferably transparent plastic articles, such as ophthalmic lenses and safety eye wear. 
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igi'fk-rs T ^"J h^tt«OlfeffiSf!l. 'POx.tf. * h (H 0 d n e t t ) ^ 

III, </)^m'^Pf^5, 114. 7 8 a-?-, 3->-77^ (Yoshimara 
e t a 1 . ) <^*®#S^^4, 4 9 9. 2 1 7^. J: tf t'-T (B i I 
kadi) (D'^m^W^S. 1 0 4. 9 2 9-f-. ic|5«$ tt7t%feS?PJ. ^r^ffl-f" 

(top coating) (Dm^ttttzim^^. Mmf-zimM^^J^ y)mj&-r 

S^: tsb^-eiSo «M3*t7t^#{is ^flii>^mtm:^--/y (curing 
oven) iJinlgii-ai: 5 0 "C- 1 5 0 t:<7)$EH<^S 

o b y Zf^m<om'(t<DtzibKit. 8 CC- 1 3 0*Coa^*^*Ft t 

ttt-s-tc J:o-C, i3 J:y=m^^e-AS fcf±^51-^ii J:oT, igi&i-^ c:i::*«-e 

o 



■ • ' • (25) #^^8-505896 

mK\^-m'^mm. t^av^-^)^^^ (sputtering). -r;t>p< 

J: U i^M $ n^fc V ^ $ t» It-fnitxiC^ $ v > J; -5 /c T^i^^a- 1:: 

, 1~1 Oiam, ^^L/<{i3~5Atm, cDOTt'^^^t, 1. 0~15. 0 
/^m, ^6F*L<{i3. 0-7. OAtm. ^ JILT'S J: ^ 

p t i c a 1 c 1 a r i t y) 'fe, ^UAI^iOn^fw J: d i:^ Utc, iSJ 



(26) 



!l#^^8- 505896 



y^S/^?^. (spin coating). n-5-MM?S 

(roller coating). 7 U—^j^W.^ (flow coating 
) , l^tzlt:^:^^-}^^ (cascading), J:c)TiijS-tSC 

^^)pm't^^(ot\^xmM^M^^x\ttj:\i\ 
^mmmm-^^-tfM^. :^m^<Di5m-^mm\^x. v^<o*i(D^jscsy^ 

7^f--9 9mWS:^ <Jt h3j}«>K®W- 2 4 0 CW i t c o b o n d ©W- 2 4 
0) , *'J'>U^'>7ktt»«fc». i> J:t;>^ur-® 3 3 9 CS I LVUE®3 3 

9 ) , p< h y ^ V^-y-yp >*D<kt>*;^*V^-i/l) Kdf:i>'yn \£)V- b U ^ 

A 1> y :^)\/=-T (SDC Coatings Inc. in Anahei 
m. California) *^P>r&|g^ tlTfc^ "tl^XV^ V (D^W^ni- 

(28) ijt^^S— 505896 



(27) 



i^f^^S- 505896 



A, •t-Lrj/A'T'-® 3 3 9 (S I LVUE®3 3 9) ®IHIfflaCT?iaflEJ=J: 
(S I LVUE«3 3 9) a:l>T?^li?ft«Lfc. WfcL/rRSWB 

□ Vy'-^-— (T o k a i Optical Company). (0:^110^ 

(SILVUE 3 3 9 ®) <O±m(0. mcz:Mit-> ') ^ >i3Jilfmit^{^*-> 
RKLfco -e-il&ttx ±iiEcD^JilC±il,>T->;l/7'-® 3 3 9 (S I LVUE 3 

3 9) tai- U ;^c^{:*:T'^ o /c, 
1 «i::iB«fc©;^& 

1~1 0 Atm©ff$^^L/, ^LTMSO±Ji:$;6^' 1 iam~ 1 5 a mCD^iSfflt-^ 



(28) 



!Rf^^8- 505896 



^^K^n;^^^^';;^-;^ ^<^il?S^{'<J:-pT^fej^$n, ^^o^a-fiJcMiiUTh'J^iS? 
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IPC 5 C08G C08J 



C DOCUWEWrt ODW5PE«D TO IB tXLBV^NT 



EP.A.O 054 491 (SAIHT-GOBAXN VHRAGE) 23 
Jun« 1982 

pags 2, If AC 24 - p^gt ID, Una 4; 
cUfiu 1-4 

EP.A.O 404 111 (NIPPON SHEET GLASS) 27 
Otctnter 1580 

SS9 paga 2» Una 39 - p&ga 6, Una 14; 
cUlas 1-3 

EP.A.O U2 €07 (ICI) 21 August 1991 
ssa page 3, Una 17 * page B» line 58; 
claims 1-9 

0E.A.26 BO 346 (BAYER) 24 Jtnuftry 1980 
sttt paga 2, lint 0 - paga 9« lino 13; 
cUins 1.2 



1.6 
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see column 3, line J5 * co]uon 8. Hne 4 
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IMTCRNATIONAL SEARCH REPORT 


IntarMUcmtl «p9lleaUon to. 
PCT/US 94/00249 


citc4 In sBtt A npwv 


GUi 


Pmm harilr 
mcraboti) 





EP-A-0DS4491 


Z3-06-B2 


FR-A- 


2496089 


18-06-82 




AU-B- 


544126 


16-05-85 






AU-A- 


7843E61 


17-06-82 ■ 






CA-A- 


I 178186 


20-11-84 






JP-C- 


1593D74 


14-12-90 






JP-B- 


2016212 


16-04-90 






JP-A- 


57 176157 


29*10-82 






U5-A- 


45B4Z29 


22-04-86 


EP-A-0404111 


27-12-90 


CA-A- 


2018908 


20-12-90 




JP-A- 


3109S02 


09-05-91 


t r^A* oil / 


21"0B~91 


AU-B* 


631042 


12-11-92 




AU"A- 


£986591 








CN-A- 


10S4991 


02-10-91 






JP-A- 


4213337 


04-06-92 


DE*A-266034CI 






2644434 


06—04-78 








25—03-81 






BE-A- 


659181 


29-03-78 






CA-A- 


112Z349 


20-04-82 






CN-A* 


631470 


13—08-82 






Fft-A,8 


2366321 


28-04-78 






GB-A- 


1564767 


16-04-60 






JP-C- 


1191871 


29-02-84 






JP-A- 


56127677 


06-10-81 






JP-B-. 


58023338 


14-05-83 






JP-C- 


1117706 


15-10-82 






JP-A- 


53052527 


13-05-78 






JP-B- 


57009582 


22-02-62 






NL-A- 


7710749 


04-04-78 






SE-B- 


437526 


04-03r85 






SE-A- 


7710903 


02-04-78 






US-A- 


4139674 


13-02-79 






US-A- 


4254176 


03-03-81 






US-A- 


4166149 


28-08-79 






US-A- 


4174240 


13-11-79 


CP-A-020171S 


20-11-86 


JP-C- 


1699402 


28-09-92 






JP-fl- 


3067622 


23-10-93 
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IntarnttiMtl •pplickti«n Ms. 
PCT/US 94/00249 


^»m4 hk •Mirah Iwyif t 









EP-A-0Z01715 





62162544 


18-07-87 


JP-B- 


1019343 


11-04-89 


JP-C- 


1690826 


27-08-92 


JP-A- 


61233540 


17-10-86 


JP-fl- 


1024630 


12-05-89 


JP-C- 


1712798 


27-11-92 


JP-A- 


62007548 


U-Ol-87 


OE-A- 


3682937 


30-01-92 


OS-A- 


4755337 


05-07-88 



